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Indigenous microbial populations from many aquifers have been
shown to be capable of degrading a wide range of organic contami-
nants, obviating the need for introduction of exogenous cultures in
most bioremediation applications (Lee et al., 1988). However, in the
absence of appropriate indigenous strains, introduction of laboratory-
enriched populations or even genetically engineered microorganisms
may be possible.

To detect the presence of microbial populations capable of de-
grading the contaminant of interest, laboratory feasibility studies should
be conducted. In these studies an aseptically collected sample of
subsurface material is exposed to the contaminant of interest under
simulated aquifer conditions and is analyzed for contaminant degra-
dation and the concurrent appearance of degradation products. Aseptic
aquifer samples are collected by withdrawing an uncontaminated section
of a drilling core using a sterile paring device (Lee et al., 1988). Ra-
diotracers may also be used as an analytical tool to confirm contami-
nant degradation and to trace the degradation sequence. Additional
information that may be collected from feasibility studies includes
the range of nontoxic contaminant concentrations, nutrient and elec-
tron donor/acceptor requirements for optimizing cellular growth and
contaminant degradation, and estimates of microbial acclimation pe-
riods and growth rates. Adequate detention time for the contami-
nants within the biostimulation zone must be maintained to allow
the degradation reaction to reduce the contaminant concentrations to
the desired levels, and acclimation periods may be necessary before
the indigenous population becomes capable of carrying out the deg-
radation reaction (Wilson et al., 1985).

Role of Nutrients, Electron Donors, Acceptors

Microorganisms produce energy by moving electrons between an
electron donor and an electron acceptor. These reactions can be car-
ried out aerobically, using oxygen as the electron acceptor, or anaero-
bically, using nitrate, sulfate, carbon dioxide, or other oxidized spe-
cies as the electron acceptor. Many organic contaminants can be
used as a primary substrate for microbial metabolism, in which case
the contaminant serves as an electron donor and sometimes also as
the major carbon source for the microbial cells. Therefore, some deg-
radation reactions produce energy and usable carbon, resulting in
microbial growth. Hence, bioremediation of a primary substrate has
a built-in termination mechanism: as the contaminant/substrate is
consumed, resulting in depleted concentrations, microbial growth slows
and ceases. The hydrocarbons in gasoline and other petroleum de-